CLAIMS 



What is claimed is: 



1 . Liquid crystal compounds having the general structure 



Z2 y/ 





5 (Structure IV) 

wherein X is selected fronythe group consisting of CN (cyano), 
OCF3 (trifluoromethoxy); and NSC (isothiocyanate); 
Ti is a triple bond; 

Yi and Y2 are a pair/of substituents ^^^ted from the group consisting of H and F, and Yi 
10 =Y2; 

Zi and Z2 are a pkir of substituents selected from the group consisting of H and F, and Z\ 
= Z2; and, 

at least one 0/ the pairs Yi and Y2 and Zi and Z2 are substituted with F; 

Rn is selected from the group consisting of an alkyl group having the general formula 
15 CnH2n+i, ari alkenyl group having the general formula CnH2n-i, an alkoxy group having 
the general formula 0CnH2n+i, an alkenoxy group having the general formula 0CnH2n-u 
and a group of the general structure 




o 
o 

(Structure VII) 

wherein Rx is selected from a group/Gonsi|tAjg^f an alkyl group having the general 
formula CxH2x+i, an alkenyl group having me general formula CxH2x-i, an alkoxy group 
having the general formula 0C:^2x+i, and an alkenoxy group having the general formula 
0CxH2x-i;and 

wherein n is an integer greater than 0 and x is an integer greater than 0. 
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/ 

2. Cancelled. 



3. A liquid crystal compound as set forth in claim 1, wherein Rn is selected from a group 
consisting of an alkyl group having the general formula CnH2n+i, an alkenyl group having 
the general formula CnH2n-i, an alkoxy group having the general formula 0CnH2n+b and 
an alkenoxy group having the general formula 0CnH2n-i where n is approximately 2 to 12. 



^ //^ 4. A liquid crystal compound as set forth in claim 1, wherein Rx is selected from a group 
consisting of an alkyl group having the general formula CxH2x+i, an alkenyl group having 
the general formula CxH2x-i, an alkoxy group having the general formula 0CxH2x+i, and 
an alkenoxy group having the general formula 0CxH2x-i where x is approximately 2 to 
20 12. 



5. A liquid crystal compound as set forth in claim 1, wherein Rn is an alkenyl group 
having the general formula CnH2n-i . 



5 yt^ 5 6. A liquid crystal compound as set forth in claim 1, wherein Rn is an alkenyl group 
having the general formula CnH2n-i where n ranges approximately from 2 to 12. 



Q hJ^ ^* ^ l^Q^id crystal compound as set forth in claim 1, wherein is an alkenyl group 
having the general formula CxH2x-iCH=CH-(CH2)-. 




wherein X is selected from the group consisting of F (fluoro), OCF3 (trifluoromethoxy), 

and NSC (isothiqcyanate); . 

/ i 

Ti is selected ^om the group consisting of a triple and a double covalent bond between 
two carbons; 



i 



T2 is selected from the group consisting of a triple and a doj^e covalent bond between 
two carbons; and, 

Ti is not equal to T2 when Ti or T2 is a double b^nd; 

Yi and Y2 are a pair of substituents selected/from the group consisting of H and F and Yi 
5 =Y2; 

Zi and Z2 are a pair of substituents fleeted from the group consisting of H and F and Zi 

= Z2; 

Ai and A2 are a pair of substi^ents selected Ipfom t|le group consisting of H and F and Ai 
= A2; 

10 at least one of the pairs Vi and Y2, Z\ and Z2, and Ai and A2 is substituted with F; and 

Rm is selected from the group consisting of an alkyl group having the general formula 
CmH2m+b an alkenyl/group having the general formula CmH2m-i, an alkoxy group having 
the general formum 0CniH2m+h and an alkenoxy group having the general formula 
0CmH2m-i, wherein m is an integer greater than 0; and 

15 wherein when Ti and T2 are both triple bonds and Rm is an alky l group, one and only one 
of the pairs y\ and Y2, Z\ and Z2, and Ai and A2 is substituted with F. 
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9. A liquid crystal compound as set forth in claim 8, wherein X is a substituted with F; 
Yi and Y2 are substituted with F; and, 
Zi and Z2 and Ai and A2 are H groups. 



y[/^ 10. A liquid crystal compound as set forth in claim 8, wherein Ti and T2 are triple bonds 
between two carbons. 



^ 1 1. A hquid crystal compound as set forth in claim 8, wherein Rm is selected from a 
5 group consisting of an alkyl group having the general formula CmH2m+i, an alkenyl group 
having the general formula CmH2m-i5 an alkoxy group having the general formula 
0CmH2m+b and an alkenoxy group having the general formula 0CmH2m-i where m is 
approximately 2 to 12. 



10 12. A liquid crystal compoimd as set forth in claim 8, wherein Rm is an alkenyl group 
having the general formula CmH2m-i. 



13. A liquid crystal compound as set forth in claim 8, wherein Rm is an alkenyl group 
having the general formula CniH2m-i where m ranges approximately from 2 to 12. 
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14. A liquid crystal compound as set forth in claim 8, wherein Rm is an alkenyl group 
having the general formula CmH2m-iCH=CH-(CH2)-. 



^:^^|^^^^15. A eutectic mixture of liquid cryst^l'c^ comprising at least two liquid crystal 



20 compounds, including at least one^ comn/und Having the general structure 



(Structure IV) 

wherein X is selected from the group consisting of CN^^yano), OCF3(trifluoromethoxy), 
and NSC(isothiocyanate); 

Ti is a triple bond; 

Yi and Y2 are a pair of substituents sele^ed from the group consisting of H and F and Yi 

= Y2; 

Zi and Z2 are a pair of substitu^ts selected ^orfi thf group consisting of H and F and Z\ 
= Z2; 

at least one of the pairs Yi and Y2 and Z\ and Z2 are substituted with F; 

Rn is selected from tlae group consisting of an alkyl group having the general formula 
CnH2n+i, an alken/l group having the general formula CnH2n-i, an alkoxy group having 
the general formula 0CnH2n+i, an alkenoxy group having the general formula 0CnH2n-i, 
and a group of the general structure 




(S/ructure VII) 



wherein Rx is selected from a group consisting of an alkyl group having the gprieral 
formula CxH2x+i, an alkenyl group having the general formula CxH2x-i5^^alkoxy group 
having the general formula -0CxH2x+i, and an alkenoxy group h^Vmg the general 
formula -0CxH2x-i; and 

5 wherein n is an integer greater than 0 and x is an integ^ greater than 0. 



16. A eutectic mixture of liquid crystal compounds comprising at least two liquid crystal 
compounds including at least one compound having the general structure 





10 (Structure V) 

wherein X is selected from the group consisting of F (fluoro), OCF3(trifluoroniethoxy), 
and NSC(isothiooyanate); 

Ti is selected ^om the group consisting of a triple and a double covalent bond between 
two carbor 

15 T2 is selected from the group consisting of a triple and a double covalent bond between 
two cpbons; and, 

Ti is not equal to T2 when Ti or T2 is a double bond; 

^1 and Y2 are a pair of substituents selected from the group consisting of H and F and Yi 



Zi and Z2 are a pair of substituents selected from the group consisting of H apd^ and Z\ 
= Z2; 

Ai and A2 are a pair of substituents selected from the group con^ting of H and F and Ai 
= A2; 

5 at least one of the pairs Yi and Y2, Z\ and Z2, and Ayand A2 is substituted with F; and, 

Rm is selected from the group consisting of seledted from a group consisting of an alkyl 
group having the general formula CmH2m+i/an alkenyl group having the general formula 
CmH2ni-h an alkoxy group having the g^eral formula 0CmH2ni+b and an alkenoxy group 
having the general formula OCmtli/A, wherein m is an integer greater than 0; and 

10 wherein when Ti and T2 are botfe triple bonds and Rm is an alkyl group, one and only one 
of the pairs Yi and Y2, Z\ ana Z2, and AjYand K2 is substituted with F. 
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17. A method for pr^aring liquid crystal compounds, comprising the steps of: 

a) reacting an iodobenzene as shown in Structure 1 with trimethylsilyl acetylene 
in tne presence of a catalyst and an amine to produce an trimethylsilylacetyl 
srivative as shown in structure 2; 




/ 

Mi 



cecz-y 



(Structure 1) 




(Structure 2) 
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b) isolating the trimethylsilylacetylyderivative shown in structure 2 from the 
reaction of the iodobenzene shown in structure 1 and trimethylsilylacetylene in 
the presence of the catalyst apd the amine; 

c) reacting the trimethylsilylacetyMe^ shown in structure 2 with a base to 
remove trimethyl^lane and f^^v^ an unsubstituted product as shown in 
structure 3; 




(Structure 3) 



dyisolating the unsubstituted product as shown in structure 3 from the reaction of 
le trimethylsilylacetyl derivative shown in structure 2 with the base; 



e) reacting the unsubstituted product as shown in structure 3 with a^brominated, 
substituted benzene as shown in structure 3a to give a tolane^roduct as shown in 
structure 4; 



Br 



Y2 



(Structure 3 a) 




f) isolating ihe tolane product shown in structure 4 from the reaction of the 
10 unsubstirated product as shown in structure 3 with the brominated, substituted 

benzene brominated, substituted benzene shown in structure 3a; 

wherein X is selected from the group consisting of F (fluoro), CN (cyano), 

OCF3(triftuoromethoxy), and NSC(isothiocyanate); 

Ti is a tmple bond; 

15 Yi and/Y2 are a pair of substituents selected from the group consisting of H and F, and Yi 

= Y2; 



Zi and Z2 are a pair of substituents selected from the group consistjiig of H and F, and Z\ 
= Z2; and 

at least one of the pairs Yi and Y2 and Z\ and Z2 is substituted with F; 




Rn is selected from the group consisting of an alkyl gfoup having the general formula 
CnH2n+i, an alkenyl group having the general fon^ula CnH2n-i, an alkoxy group having 
the general formula 0CnH2n+b an alkenoxy g56up having the general formula 0CnH2n-i, a 
group of the general structure 




and a group of the general structure 




R2 




wherein Rx for both structures is selected from a group consisting of an alkyl group 
having the general formula CxH2x+i, an alkenyl group having the general formula CxH2x-i, 
an alkoxy group having the general formula 0CxH2x+i, and an alkenoxy group having the 
general formula 0CxH2x-i and wherein n is an integer and x is an integer. 



18. The method for preparing Hquid crystal compounds as set forth in claim 17, wherein 
the catalyst in steps a) and e) is Pd(Ph3)2Cl2/CuI. 



19. The method for preparing hquid crystal compounds as set forth in claim 17, wherein 
the amine in steps a) and e) is triethylamine. 



20. The method for preparing liquid crystal compounds as set forth in claim 17, wherein 
5 the base in step c) is NaOH. 



6-^ 
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21. A method for preparing liquid crystal compounds, coi^rjsing the steps of: 

a) reacting an iodobenzene as shown in Strpcfure 5 with trimethylsilyl acetylene 
in the presence of a catalyst and sryaimne to produce an trimethylsilylacetyl 
derivative as shown in structure 6; 



15 




(Structure 5) 



b) isolating the trimethylsilylacetyl derivative shown in structure 6 frpfh the 
reaction of the iodobenzene shown in structure 5 and trimethyl^iiylacetylene in 
the present of the catalyst and the amine; 

c) reacting the trimethylsilylacetyl derivative shown/in structure 6 with a base to 
remove trimethyl silane and to give an unsubstijuted product as shown in structure 
7; 




(Structure 7) 

d) isolating the unsubsxituted product as shown in structure 7 from the reaction of 
the trimethylsilylacetyl derivative shown in structure 6 with the base; 

e) reacting the unsubstuted product as shown in structure 7 with a substituted 
bromoiodobdizene as shown in structure 7a in the presence of a catalyst, an 
amine, and/iriphenylphosphine to prepare a brominated, substituted tolane product 
shown iry structure 8; 



(Structure 7a) 
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(Structure 8) 

f) isolating the brominated, substituted tolai^ product shown in structure 8 from 
the reaction of the unsubstuted product^as shown in structure 7 with the 
substituted bromoiodobenzene as shown in structure 7a in the presence of the 
catalyst, the amine, and triphenylphosphine; 

g) reacting the brominate^/substituted tolane product shown in structure 8 with 
trimethylsilylacetylene/n the preseriQe of the catalyst, the amine, and 
triphenylphosphine j6 produce\|fpmet|iylacetyl derivative as shovra in structure 
9; 




(Strudure 9) 

h) isolating the trimethylacetyl derivative shown in structure 9 from the reaction 
of me brominated, substituted tolane product shown in structure 8 with 
Smethylsilylacetylene in the presence of the catalyst, the amine, and 
iphenylphosphine; 



i) reacting the trimethylsilylacetyl derivative shown in structure 9 with a basp4o 
remove trimethylsilane and produce an unsubstituted product as showp^n 
structure 10; 





(Structure 10) 

j) isolating the unsubstituted mx)duct shown in structure 10 from the reaction of 
the trimethylsilyl derivative shown in structure 9 with the base; 

k) reacting the unsubs^uted pro^ucjt shown in structure 10 with a substituted 
bromobenzene as sKown in structure 10a in the presence of a catalyst, an amine, 
and triphenylpho^phine to produce abis-tolane product as shown in structure 11; 




(Struoture 10a) 




• 



(Structure 11) 



1) isolating the bis-tolane product shown in structure 1 1 from the/eaction of the 
unsubstituted product shown in structure 10 with the substittited bromobenzene 
5 shown in structure 10a in the presence of the catalyst/fhe amine, and 

triphenylphosphine; 

wherein for the structures shown, X is selected ftmn the group consisting of F (fluoro), 
CN (cyano), OCF3(trifluoromethoxy), and N^C(isothiocyanate); 

Ti is selected from the group consistiijg of a triple and a double covalent bond between 
10 two carbons; 



T2 is selected from the group /ons\ 
two carbons; and, 



; of a triple and a double covalent bond between 



Ti is not equal to T2 yhen Ti or T2 is a double bond; 

Yi and Y2 are a pajr of substituents selected from the group consisting of H and F and Yi 
15 =Y2; 

Z\ and Z2 are jk pair of substituents selected from the group consisting of H and F and Z\ 

-Z2; 

Ai and A/are a pair of substituents selected from the group consisting of H and F and Ai 
= A2; 

20 at leas/ one of the pairs Yi and Y2, Z\ and Z2, and Ai and A2 is substituted with F; and, 



Rm is selected from the group consisting ofselected from a group consisting of an alkyl 
group having the general formula Cn)ji2m)(i, ^HT^kenyl group having the general formula 

Lerkl formi 

having the general formula 0C/iH2m-i and wherein m is an integer. 



CmH2m-i, an alkoxy group having^e gene^ formula 0CmH2m+b and an alkenoxy group 



f/l^ 22. The method for preparing liquid crystal compounds as set forth in claim 21, wherein 
the catalyst in steps a), e), g), and k) is Pd(Ph3)2Cl2/CuI. 




23. The method for preparing liquid crystal compounds as set forth in claim 21, wherein 



10 the amine in steps a), e), g), and k) is triethylamine. 

24. The method for preparing liquid crystal compounds as set forth in claim 21, wherein 
the base in steps c) and i) is NaOH. 
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